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Abstract of JP1 01 26002 
PROBLEM TO BE SOLVED: To simplify the 
positional relation ship between a light emitting 
device and a photoreceptor or the like, to 
attain downsizing, and also simplify 
assembling, by emitting transmission 
semiconductor laser light in a direction vertical 
to the surface of a platform on which the 



semiconductor laser is mounted. SOLUTION: 
A reflection mirror 20 utilizing a (1 1 1) plane is 
formed on an Si substrate as a platform 25 for 
a semiconductor laser 18. Semiconductor 
laser light 19 is emitted in the direction vertical 
to the surface of the platform on which the 
semiconductor laser is mounted. The 
semiconductor laser 18, a driver 26, a 
photoreceptor 24, a current- voltage converter 
28 and the like are packaged on a plane in a 
package 30, and the package is sealed at a 
lens portion where optical fibers 16 and 17 are 
connected. 
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SfrfflW-l 0-126002 



[«fflF»*«>*SH] 

fro 

[ft** 2] *mfr^—V<»J&1hmf&t>K -&ffi-bl-» 

i -r s s* *s i fa* ©jteai^ ^ » -a*. 
[1***3] R*MMfcfcLT* <iio>*rp]^tt^ trio 
±io° aft©t7ty hry^SrtodoojB©** 

(*:*Slc(lll)ffidS«*Sixfc-&ffiSrfflv\ PI(lll)B5fc: 
[111**4] R*t#«a** ^#fru-if^**$ixfc^ 

fco-r. ra^yxA^aii^ttSix, i*~ifttas*tt 
at*** i E*o*eas^^a— 

mk. i8oT*fcme w—if i-- 

[ft** 7] ffi«**#ffu— ifds^Sixfcra— 
f-S Jt*^ ■'S'laKds fig $ tiT ^ 5 c <b £ VfWi k-tz>m 

** 5 * tz fiff** 6 lEttOft©^ » — ^. 
[if** 8] 3ft*^a s »*S*tfcH-£«±K:S3te* 

*u tL<fi, »fi8SftT^5wfc*WK£i"*t*#* 
S^^icSStt^Stt^^ ME I'-lf 



[S*#*l 0] ffi«3t<z>^3|cffu-1f 

[ff**l 1] ^MirLT, Si, *lM4GaAs. J^VMSIn 
P, j£lM£GaN, jft^ttSiC, *V^tt^>f KiftSfl^ 

e>nrv>a r t &««i:-r5S*** i *fcf4»** 5 * 
fc«:iii**9 4fctti»*5ii omm&ytfcmfs*-- 

20 fr Q 

[tmmi 2] mmm&k, *»BH8i^ 
^feeaj^v*— fro . 

[ff*3Si4] HHoia^f^fc l«<ou^XSoJ:Wl 

30 a©*7r^^-*^^^-^iB*^W- i ** 
fit5»*aiSfcf4l»*«5ifcf4l»*«9*fctt 

m^-r^lt^l 44/cJ«»*3Sl 5fB*o*e26^^ 

if-A^xy y ? i ^ !) X A t ta^btfc r i t» 

[f**«l 9] «*»«l«*rjaJlPU*:wi:«:»«i:-r6 

[1***2 0] uvX, ^VMiEWft^. ^iMiffi^ttf 

»JBfiR*S*tfct><Z>-C*>Swi:S:»»i:-t-S«**«l 5 
5^? *fcttl***l 6*fcttl»*«l 7*fctt»#*l 84 



3 

>X»-C»Jh*<xrv^w4:S:«f«t'rsS»**l 3£ 

[«l**2 3] '>ft< t *>2a©*W*u— />ft 
»** i 4fcfiHI*« 5 *fc«:»*«9 *fctt»*3S l 

0 tm<Dytem* & =. — a*. 

[»#«2 4] '>ft< 4:fc2«^»*u-iP4:^tt< 

1 ficoinl^T^T-^ lfioi^yXt lfio^t^r^f ri* 

**p^5AfcfflV>fc^i:«:»itt5!l*«2 4 IS® 

mt-tz>m$:m2 3 2 4iB*^*e^^ 

[»#S2 8] «ll*»}H«*ri6lPUfcci:«r*Mtii-« 
*J5l 4 1 5*fc«t|»*fl2 3* *:«:!»# 

[0001] 

t»w©«t-6tt«»»l *»wr±, LAN* if© 3 ^tr 

ai-«V^a*W#U- if (LD) (PD) 

[0002] 

h 17 — ^^5. J£«^ty h!7 — 4MCf2. ATM-LAN* if 

tc ^Tfc^r^^— (GOF) SrfiEofeiooMbps»± 
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©#a^«t 0 x-^fe^^ffiA.^tT^^n^ j: 5 Kfts 

t — If— * y h<O10MbpsSffi(De^3fiST*«^F+^^ 
*oT#T*3!9. %y T-i Srfto ^il00Mbpsm±(7) 

70 [0 0 0 3] ATM-LAN^ttl.3Min*©**^-f * 

— K (LED) ^Wfru— fftrjlfelli: Ltztf7*3t7T 
4'<— ^ftfcnt^So eiJIffl^ev 5 ^— /UrtX'LED^^ 

[0 0 0 4] JJy^Jt-JT't — ttaTS&lO -100 /zm 

Sft t v > L v fc>-fr»S aSj&Kt;: ft o T 

[0 0 0 5] — ^^fy ?Jt-7T«< /<— (POF) 
*^ftffil«<oea6tciitt^*v^s % 100 mSff*-C®E 

K<7)eaifc«ftfflprffi-efe5o tit? 
y^^mcD^—ffc&izfemztizk 9(cftoT^rv^ 

So 

[0 0 0 6] ICtt. 1 1 K 

^e^a*oififitfe#ttoig^e,*ijsJ:5t-. 650 nm 

^ tLfe^a^fi, *dJ:^120 dB/kmi:500 dB/kmgftT'fo 
«9 , GaAHs^ t> L < ^InGaAlP^^LED^^^f* If * 
3tJRi: LTffiffi^ttTV>5o 

[0 0 0 7] '&?k<Dy >= 7*=f~v ^77^f^- ^rffiV^c 
3te^i^^-/Wi, (Hi 2 i^^-T J: 9 13tSl^ 
MtS^ft if 2 t S*S5 3 ^Mt^g*^ 
4 i: ^figij^^jjg^jh $ttf c feco^^^^ttfc y ir^ 3 
^^/U5<b. y^^^^^*^T-r^<-6^ffi^iA^ix 
7 iSrtt*5>5itf«"C«a!-rS*«8l-fto-Cfc 
9 > ^C^f^ 1 5mm, ^^30 mm. ^tf#^20 mmCO^ct ^ 
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[0 0 0 8] 

[0 0 0 9] /hSfctSfc«)l-tt, *»*u-lffcS* 

aj^ i 3 S i l 4 ±{C7FM * Hfdgftit 

fleu— if 9 l 5Srl^-¥S±i-*S-r^wi: 

j&s-C#fc^fc«>. ^»fl2U~ IF 9 fcS**^ 1 5 ' * 

-f\ Sf^^ J: t/E^u t Ig^Ii t o fc 0 
[0 0 10] Sfc, 4£*ffu-1f«r»ibS**fc«>oK 

m^-mffi (i-v) JB*0IBSr**iH^— !f*S** 

[0 0 1 1 ] 

ttu—F fc v-ifite«:9 0° SitS^:5R*t#a4:** 
[0012] 

[0013] mmmm i ) » i <omfo<oi&i&*m i 

[0 0 14] Bltt, ^3«*:u-1f3tSra6«ffl^^9^ 
fig*i? a -/!/©RWBtfc5. 01 (a) 

[0015] Hijj:*-r*e2&*^*-^»«»*- * 



t ) #f|?l 0- 1 2 6 0 0 2 
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[ooi6] z.<Dffi&te%ftmmtvx. ^mftT—r 

l 8 fcifW*^— 3 ^ (S i) 

SftfcS i K«2 7±lC»*SiXfc I -V^m®&2 8 

^f*^*77>f^-l 7^yir^^^^3 1 irggfit$ 
[0 0 17] C (D^g^^v ? ^--^^»3^^ia0^ 

-r^o ^Nift^— if i 8^e>Hiit**tfcasft ^sh*^— 

2 2tt, jk«ffl«H|U>X23-C**Snta**^2 

[0018] »*3fi«"Ctt. 1 8 

[0 0 19] ifc, S«««-Cf±, SMWB:/?*^** 

«2 8i"*»«»iaK2 9«ra-C, 
[0 0 2 0] InGaAlP ^OgtS650nm^)^fr^ — if * 

V^lC J: 9 Vi^ttV^o 2 Gbps(7)NRZff-^^^ 
7g0.5 mm^GI -^7^f y ^*77>f ^tttotlO 
OmfiSttitOT^/^-^ H 3 5 K 

40 [0 0 2 1 ] ft*3, I*Wj[h]&2 6£S i K«O^JM2 5 

cD_ttc. i -v*iwaK2 8 tmmm^m^2 9&s i 

S«2 7±lcf*LTt)J:V\ 
[0 0 2 2] C(Z>«S^J:0, 18^* 

fgT-2 4 i:Srl*| — spa-e^y*"— 5^i:^"e#m^ 
[0 0 2 3] ^t, I©ii|(j:il2t/Ttt7 P 7^f 

^*77>f^-03*^ 7 t y ir^^^/US £5»tfc 

5^ # x J¥^^8 mm. (fdUO mm. Hfr£^8 mm(^/J>®^tSr 
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[0 0 2 4] -vj =7 — 2 Ofl M2 5Hti 

l^Tl^<110>;frfa£tt<h LT10±10° 
h TV^STto (100) ffi<OS iSg?:, x-y^fiflr 

T4 5° LTfPfei^TV^5o 

^TXS^ttS i: t tic, BDffi<Ofc!lffiK(lll)E£ 

[0 0 2 5] (HlBOJglft 2 ) If ** 

[0026] h 4 ( a ) (Dmma, mm<omm i ©st? 

2 5±iC s ^5/^-V^SrflJ^LTSm® < b*S-&M2 5 
^gffi3 2^«-LT45° <7>«#£*So(lll)ffiSr7g/« 

[0 0 2 7] 0 4 (b) ^Wigf*, M3 3 

3 2^*fL-C45±ir Oft#S:«FOv^^D/yXA3 
4&*ttLfcfc<G>-C*>5 0 C<D»-&Ktt:, ^-f^n^y 
XA3 4#*JfcK:fP&;ft&fc«K "&i£3 3 

[0 0 2 8] 04 (c) (Ommte, ^13 3 Jtfc»]fi« 

6 0 S^ft^gffru- if 3 5li^hS:»rtLtV^Sfi 
ffi^LTSBl^falCU— 1f3t3 6^ta^t$tL^o 

^#BBffi^fetil4t*n*^**^-1foj:3*-K 

[0 0 2 9] 114 (d) (Dffimte. -&m3 3±\Z%*&J& 
***-Cffi38**aH*^— !f 3 7^MlfctWT^ 
£ Q ~ tU^J; 9 . ^#(*:u-if<D-&M3 3-<7)m^^T 
fcSKtcimsttfeli:, ^JKi^Wffu— if* 

[0 0 3 0] 14 (e) O^fitte. GaAsg*g3 8 _h{C 
a****** if 3 7 l3ftS»*Snfct>©"C*>S. 3 

*<£>[h]&§3 9 ^S^Tfe^^L if 3 7 1 as*/S$ftT 

ir*4WI£-&*3 8oSStffi8**»*u- if 3 7ik 

[0 0 3 1 ] 4*3, 04<7) (b) , (c), (d) tf>3£ 

[0032] (mm<D%m 3)^3 <Dnm<njtm&m 5 

[ 0 0 3 3 ] 0 5 ( a ) teffl^SETjftffiBU 0 5 ( b ) 
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[0 0 3 4] rcofllitf*, u— If 1 8 £ , 

mm-fz>sim®.<Di3m4 1 t % siis^i4i-c» 

26 k 1 -V^miHlS§2 8*5i;tfi£7f£8^[e]S&2 
-*«***bfcS**iS«^y^-^3 0rtlClR*fe 
*K IU«T*&^4 2 fcigSfgffl U^X4 
^/M4 tdS— ttfcU^Xffi-C^iy ^Jr — v? 3 0^ 
JO m±£tl. m&itmzfy K'f-y* ft? r 0^y 

[0 0 3 5]*!:, w^^te^^^-^coihf^^IftK 

t5o ^^u-if 1 8*»feia»**Lfca&«*»#u- 

i^gfll -Jy ^ y# yty r-('<^ 4 0 Sr»o Tig 
ot#««***l/- if* 2 2tt. M(tffi^>X4 
» 3 -em* Six. S^{c(p]5rfeT-4 2T'(H3WSttS:*^^ 
2 4-CSffSttSo 

[0 0 3 6] 4*3 % U-if 1 8 CO^t? 9^0 4 <E> 

(c) , (d) t?*Lft:ffi**^— ifi-e#m^T3te 

^—2 

[0 0 3 7] £fc, 0 5T-tefESjlH]&2 6 , 2 
4. ^*IeI*S2 8 *3j;U 5 JS^«?glHlK2 9 ^^S i gig 

«<7)-&M4 1 0>_ttc9Jffi«ttLTfc J:i\ 
[0 0 3 8] ^<7)^iti-ct 5 7°7^3/^7r^ 

S^tKHirS:— WtUTV^SO-e, J?^8 mm, «j&S8 
mm, MtT#^8 vsm<Di&'bm.<nytfe*k* *J Sl'frM&X 

[0 0 3 9] 4*5. c:o«ftK«fc£3teS«*-fMfcL 

^3 0*01 cnm^X K> 'hmt-fZ ^ k fcXZZo 
[0 0 4 0] £fc, iS?(c0 i t?^L/s:-€:ix-pn»K*ix 

40 tz&ftmmk&ftmm&ms<D-mk£ti,tz&ftftmm 
\zwz&nxi>£\,\ z<om&\az. m^tmsk^m 

[0041] (nm<nitm4) m^. issfc^L/dium 

*»#U-if*l 9 U-1f*2 2*f^-0 

^§mffl^^^^^^7t^r^^<— 4 0T*e^-T5/ra6 

5C [004 2] 16 (a) {C(HlSrfe^4 2 ^ UVX4 3 23 
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4x5. ?* 2 2ttH*r* : f-4 2& 

[0 0 4 3] rOffiigiriO, as«*»#^— f*i 9 
t gfi^gtt u-1f * 2 2 frE! Wfc^ 4 2 J; 0 , # 

[0 0 4 4] - »flti£<D:!#-g\ 3 trnVrte** 

2 t y-fe7 p ^^/i-4 4tMt-WM5rt^t 

[0 04 5] HI6 (b) ic^-rt>»l4. 06 (a) <£>HI 
Sibfc<i)t*ci ^7 A 4 5 £1/^X4 3(C^-g-Lfct,<D 

fg^S^t'— 9**1 9 0fi**(*]SrM** n ^9^4 5 

[0 0 4 6] ^rotfigicj;^ af»^«i9 
fcgft If* 2 2 tl;i**B^7A4 5MJ: 

[0 04 71 06 (c) (C*-rfc<0(4. 
*?-Br-tfl*J*Lfcfi*#iS«4 6 fc <S3fc* * 7 7 J* 4 5 
1/VX4 3 Kg^Lfc 5. 

[0 0 4 8] <S*«?tBtS4 6£A4x5^ ticXK). &<a 
^^u-if*2 2WiB3ttfcSrPl^l-'-^- gffi^*# 
U— ifft2 2©Wfi**c^7A4 5-C*|Hl9fStUS 
cor- J: D ^ < oSiSfif* 9** 2 2 trft**^"^* 

[0 0 4 9] a^wiawt&^-cttx ±i*i6i»-ia*f-rs 
^or% a*i:^s„ ^--c, me (a) -16 (c) 

[0 0 5 01 06 (d) ^-rt><Ofi, <g3te##t££rf$ 
ofi^tT-A^.T'y -y*(PBS)4 7t7°yXA4 8 £ U 
vXS|5(Cg|-g-Lfctro-C-fo3„ <S7tt--A^7°!J 7* 4 
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7 ■CSMtiMMsi'— 9** i 9 IP* 2 2 

tsft-r\zmm\.xm%:mm7yx?--y*yt7T'('<-4 

y^4 7tS»S^ ^5>tC7°y XA4 8-CR*taft"C 

'o ^ftm^x^ytztiz* 

[0 0 5 1] r.©«jg^«t*ttfs iHlSrft^J:^***! 

t^m^mw^— ff* 2 2 tsr^st-rsr t^-cts. 

[0 0 5 2] 126 (e) l^-rt><E>i*. (S3ttf-A^y 
i)^47 t/!)XA4 8 i«*»iN«4 e&H'XSP 

[0 0 5 3] reoflli£(c£tUi\ HSf«5S<0«V^*)fe 

1216 (d) ±i9#<C.S:ff^{*i/-1» ! * 
20 2 2 ^%m^X^%X^ 5o 

[0 0 5 41 <e*3, £*»ffl*«-C*Lfcl'>X, mtfrts- 

t L -C Xf 7 * , *^*£ B B B <Otel' «WiTfJ«» U t © t> ffl 

[0055] (mm<onm5) ^scommmmt ur 

[0 0 5 6] II 7 f4SiS«<0-£ffi4 1 1 ±CSt»7 U 

[0 0 5 7] ^(0«Jtt4. 7Wf*#V~f5 
^4x^^«c-r5SiSS»-&M4 1 1 is Si S^O-^JM 
4 11 T-ffM^fc-W i7 n $ 7-2 0t7Wg)t« 
T-5 2t^-M^W:§H^i^y7-^3 0rt 

yX5 OlSitJ^y •f?9 9i\'Z 1 1 fcd 5 — ftft^tlfcl" 
^XgB-C-^77— 5? 3 O^tflh^ix, S«1TM77 
y ? %7 T J 5 3 t^fffl7H , /7^f 7^ 
4<7 7t7 7^/<-5 4^y ir7 P ^^/l'3 1 H-Sl^^tlfct 

6f4Sftrw ^m-W-^— !f*-c*>9 . s ilfi 

-CV>/«cv^, i*tt>oiil»«r*l»Ufc*r*fC» 

[0 0 5 8] c<D^-a"b, 7W^*f-f5 1«rf 
■ Lt**Slt7Wa** ; F5 2**^Ufcf:3t^ 

5^ Wf(tMt5:i«^. 
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[0059] ^(7)^ig{- j: v) , ^mcoyttem^z/^—/^ 
[0060] (n*s<7)^fS6) meoMMnmmt lt 

[0 0 6 1 ] 08 f^SiS^OD-^M 412 _hfc:«»a>T \s 
-fM»l/-f 5 1 ^7M§)t^5 2 ^ftl, 1 

^|^/TLtV^^ 0 jo 

[0062] z<Dmmn. 7W*»ft^-f 5 1t, 

I^M«SiSS^ffi4 12^, SilS^i 

kit- 5 2*5j:o ; igiibiHiss^i -v&&m&m<om&5 i 

<bft* HtJrfeT-4 2 £ 1/^X4 3^oJ:^y -ferX* ^/U4 

ft, i^smffl^ , 7^^>>^3t^7^^-4 oa*y i?x? 

^/V4 4 KSgjtt£ftfcfc<D-t?*>5o fc*3* 5 5 te&imT 
u>f *SH*u— if*, 5 6tt*« Tu-r ^Slttt — if* ^ 

Lfc**3S« cb T W S**^ 5 2 £«B L fcg*«B 
t **ti?ixftM£l£tzmmc-fZ)Z. t fct^5c ceo 
ti^fi, «*SBi£*KH£**ft^ftiaLfcX;|g 

[0 0 6 3] ^OfllittCj: 9. 13 7 omit <t 9 $ <b<-/h 

[0 0 6 4] (mm<omm7) z<Dmm<Dm&iz so 
fi, a»^sfs r u^^^i — f)t5 6^7w^ 

tf 5 1 C^Lf:7^§m5 2iS$*t5 

[0 0 6 5] 12 9 (a) <om&\±. leJtffl&T^ 2 £rffll % 
fc!2 6 (a) <D^i:I^D*atT-feSo i£ 

ft ^~r* t &m*mft u~ir* t #*»-e*> s 

:it*fc5o i£if r u^^f£u-if*5 5 

i SB7 U-f * 5 6 i (4H 6 (a) <D t ^ 

U— If* 5 6S:iKfiSf^«LT-?:ft-eft(^S**^^ 
l 0 0 6 6 ] m 9 ( b ) ffi** ^7A45 

^r^^fciie (b) <Dm&tmcm&x~&>z>o s^sw 
tiU c^^ictsm^fru-if^irsm^ff^- 
■^itfc^ft-efcs- t-cfc So z<nWr&. mmru^ 

l<— if*5 5 iSB7^***i/-1f*5 6 <h 
11(2 6 (b) o^w^T*KfWL^:l^i:iS3ir-»«|-rSo 50 
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ffl It T U-Y ^f*: lx- if * 5 6 ^^m^m L 
T^Erft^ftoS^sRT-tce^-rSo 

[0 0 6 7] &*3, 16 (c) T-iftKLfc^f^CJ: 3 K 
119 (b) KUitMmWL*ttrtZ>^bhX*%Z> 0 

[0 0 6 8] 12 9 (c ) tf>4§^te N ffl*t-A^/y y 
*4 7 £Xy XA4 8«r/BWcEI6 (d) <7>»jg^, £ 
^id^y XA4 8CO«88P«ClHliFf»^4 2*ii^DL/ct>0 

-e&s 0 ^<Dffim<Dm&te, me (d) t-asLfctH 
cjsar-sifST **§* u— if * 5 5 t ^mr u>r * 

tf*5 6 So ^<OB£. §f|7W^ 

ffcU— if* 5 6<7>$tg<7>itWCj; !9[HlSr»iP4 2T*(0|bI 

*5 e^ftftff^^HlLT-tft-eft^S**^^^ 

[0 0 6 9] **5, (26 ( e ) "CRM Lfc PHSdBI 9 
( c ) Jdffl*«lffl«Srft*tX. -**ab*fet« r -S ^ fc-t 

[0070] duteous) m8<onm<Dj&mt it 
[0071] doniiite, m5<Dmm<Dmt\z&mcx 

fcS^s, lHlSft&^-4 2 iX^^^^T-f^-ircD 
^ftTV>S 0 

[0 0 7 2] CO«ittdJ:0, yyXA5 8SrSotg 

m^(* if * 1 9 1 $tm*m» if * 22^90 

So 

[0073] a ±mm i,timM(DmmxmnGaMP ^ 

(0.5-0.7 mmS) <n¥^& if* ^rffl V>^0i|$r^ Lfc 

«{C^a|ff U-ifOjKSSr^fc-frfttf, GalnAsP^ (0.5 
-4 ram^fr) x GaAlAs^ (0. 6-0. 8mm^) , InGaAlN^ (0. 
3-0. 5 mm^F) , MgZnCdSe^ (0. 3-0. 7 mmS) , MgZnSSe 
m (0. 2-0. 4 mmffi) ft t*<D¥m& l—if Srffl^S C t # 
T*#So 

[0 0 7 4] i/c. tf*r««Lfc^ffi4: It 

SiSS^ffll^c^jT'^L/h^, GaAs, InP. GaN. SiCSS 
ctt/^-¥^> K^v^ft^^SffiSrfflv^Tty 

[0 0 7 5] 

u-lf ***** if Sr^tt Lfc^ffi^*ffil-» 
LTSE*rS]^tHAt*^:SCi:^r-#S«>T% §*^^ 
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